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Determination of residues of chloramphenicol,
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thiamphenicol and florfenicol

in fish muscle by ultra-performance liquid chromatography-tandem mass spectrometry
PAN Xiao-dong, WU Ping-gu, JIANG wei

(Zhejiang Center for Disease Control and Prevention,

Abstract: Objective

To develop a quantification method for chloramphenicol ( CAP),

Zhejiang Hangzhou 310051, China)

thiamphenicol ( TAP) and

florfenicol (FF) in fish muscle by ultra performance liquid chromatography tandem mass spectrometry ( UPLC-MS/MS).

Methods
by hexane.

Coupled with internal standard of d5-chloramphenicol, samples were extracted with ethyl acetate,

The extraction was separated by gradient elution with methanol-water in ACQUITY BEH C; column.

then defatted
The

analytes were simultaneously quantified by the isotope internal standard under the negative ion mode and multiple reactions

monitoring mode. Results

The limits of detection for CAP, TAP and FF were 0.01, 0. 03 pg/kg and 0. 03 wg/kg, and

average recoveries 83.2% -96.5% , 76.8% -93. 8% and 79. 6% -95. 0% separately. The relative standard deviation varied

between 4. 1% -8. 8% . Conclusion

trace three chloramphicols analysis in fish muscle.
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The method was selective,

sensitive ,

accurate and suitable for determination of
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T&EE KoK= S PeIRIT B, BT
ABAM G BB 1 1) 58 AN 51 A B A i S
BERIMEF R, BR300 52 4 kR 36
AR LA SR R A R

SEEFE LG B TE AR U 3 32 A AL
TRAF €1 - 53 3 T 33 1 ( UPLC-MS/MS) FIAUHH €53 -
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bR, 1R L ERHE L, 1E & b 22 R, B/ it i 4k
HE, UPLC-MS/MS 7[Rl Bl e S a8 2 G A = A
FHIREE R G B i, Ay e R i vE , S
PRI, RS &, FEAS B L B K E R B KA
DR WD 1) 3% B A PR 20K

1 #R5FE
1.1 #E
L1.1 K&

e ER £ A A0 i BB 0] JUL A S £
PRIFE A
112 FEAE 500

ACQUITY™ W& #H £4 3% 1% . Micromass Quattro
Ultima™ Pt B30 A 3¢ [ Waters, 538 25041,

IRATRUERG R (AR E A R ISR A
T INEE K45 12,5 mg, H NG T E 2 2 25 ml
MIFREZS RO, MBS H 500 pg/ml, 4 C #REG IR
f2) AR WNER FHREREM S-FAER (4
JE >99% ) ¥ H 75 & Dr. Ehrenstorfer, F % ZHE .
LR g IE e kol 506 s KO AlK
1.2 Jrik
1.2.1 FEahabE

FRELS. 0 g ilFE KA E 0. 01 g) & 50 ml ¥k}
B R, A 20 ng/ml B d5-CAP N bR ¥ T’
75 wl,5 g oK Na,S0,, 10 ml Z 1% Z 15 &) 3% 42 Bt
30 5,5 000 r/min B> 5 min, FIEBRICE T 50 ml &5
D FRIEIIA 10 ml 2R L BRARSEHEE 2 W, &
IF B, FIEWIRSEECLS ml,45 CASKT,
SR EI 2.5 ml WIGR TSR f# A 3.0 ml IEC
LEIRIEIRS 30 5,5 000 t/min &0 5 min, % L2
ECk)Z, FTEBMA 3.0 ml IFC %k HEE
1R, FEDZECKHZ, FIZKMZ0.22 wm JEIK
IS, R B AT

1.2.2 AUEesft
3% 4% 4. Waters Acquity BEH-C, % i
(2.1 mm x 100 mm,1.7 pm) , & 0. 4 ml/min,
FEIR 40 °C 5 JERERE 10 wl, WhAH: A W HIEE B h
Ko BEEEVEBIFERF WL 1,
1 BERBRT

Table 1  Procedures of gradient elution
WE]/min - i/ (ml/min) - FEHAH A/ % TahAH B/ %
0 0.4 10 90
3.0 0.4 90 10
4.0 0.4 90 10
4.1 0.4 10 90
5.0 0.4 10 90

JFi 2 B P RIS 2% (ESI-) B, BN
JE 3.0 kV, B FIRIREE 120 C, JIEFIIREE 350 C;
AR 650 L/h, HEFL & 40 L/h, flEE S
J£ 0.32 kPa (Ar), 2 W W8 9 ( MRM ) 485 =X A6 0,
CAP TAP Il FF iS50 2,

2 CAP TAP Fl FF (i B 541
Table 2 UPLC-MS/MS conditions for the analysis of
CAP, TAP and FF
MINE REEST TEST HEALHUE RifERER

ya ~ /]
gl /min /(m/z)  /(m/z) /V /eV
152 35 26
CAP 2.47 321
257 35 16
d5-CAP 2.46 326 157 35 26
185 35 18
TAP 1.71 354
290 35 27
185 35 14
FF 2.04 356
336 35 18

2 #REWe
2.1 FEAHTALEE

AERE T FWEY IR, 2K b i 3 e 22
Mo THEE CHESFEA VAR, AR P U
HRIEEHLROEE  ONE%, R LR LRI
A, 1R 22 i 28 R b o 288 19 2% ot ) VS i, R T U
AT, H R IE O e 5l [ AH 26 BORE 25 B i 2 2
o) AR R Oasis HLB [ AHZE BURE 4744k
[bA2, Oasis HLB #E A RL LB 2% T, J7 vk 4 th BR %%
A, AEBROAR A VR0 4 BBORE T 1F e I A A 1
A5 A 5 g 1 Tl g S R ARG B,  A s A X 4K
%, BRI AR 0 SR VRO AR B T s
2.2 gL

# 0.5 mg/L ) CAP TAP FF IR bRV M d5-
CAP AR FI I HE M 10 wl/min B3 3h 73 512 LA
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SR T U B R AT R B T e A
Wi CAP TAP FF & d5-CAP BY4> T 851 m/z 53
321,354,356 F1326, SRJG 50 LA4% B B BE 5 1
(parent ion) , LA & 1414 J5 L ( daughter scan) i
1T 2RGS0, 25 F 38 S = B AH X 355 1Y)
ANFFIERE B, DARE B R0 B - 2 B W 0 5 -
Xof A FH 22 5O Wi ( MRMD) B % H bR A7 5 P
FERAI AT, MR R SR G T A W T X
m/z 321/152 . m/z 354/290 . m/z 356/336 Fl m/z
326/157 43 5T CAP TAP FF K d5-CAP W&,
FLe B 53 S T Al B e Pk, DAk TR Y HE AL
R SRR R o, 2 SR LR 2,
2.3 M Sk R

3 Ll — R AR HE TAER (0. 05 ~ 100 ng/
ml) , WhR d5-CAP #EE K 10 ng/ml, 7EAXES 1 {4
TGS S5 N HEAT00 % , CAP ' TAP FF B9 £ PEAH
KZRE(r) B7E 0. 998 VL, ek th R (LOD) DAY
TSN LA 5, CAP K FR M 0. 01 pg/kg.
TAP il FF £ 1 FR¥°4 0. 03 pg ke,
2.4 [ FORS 2 B

TEHUAS AR IS B f0 AR o, S N 3 Fh 85 R 2K
B RN AR | S8 R ISR e S IR K4 0.5
10 F150 pe/kg, M ik my BRI ESEREE
MIE 6 Yk, M 5E J7 ik ok 2 BE, 25 2R WL 3% 3, CAP,
TAP Fl FF 1Y 18] W 2 43 51 2 83.2% ~ 96.5% ,
76.8% ~93.8% F179.6% ~95.0% , A1 X5 E M 22
H4. 1% ~8.8%

3 INgE

A T R AR R TR R AR R
B 2R B 11 = OB £ 3% H I BT ( UPLC-MS/
MS) I J5 3 o % 7 % SR FH VRO BRI IE ) e ik
NI, 8 R EAAEBCE R, HA BRAE AR A HLR 50

3 [EICRARE RS (n =6)
Table 3 Recovery and precision

)11 A 2 N e (= R 11

i /(ng/'kg) /(pg/kg) /% Rsbr e
0.5 0.416 83.2 6.6
CAP 10 9. 060 90. 6 4.9
50 48.250 96. 5 6.1
0.5 0.384 76.8 7.4
TAP 10 9.010 90. 1 4.3
50 46. 901 93.8 4.6
0.5 0.398 79.6 7.5
FF 10 9.124 91.2 8.8
50 47.503 95.0 6.2

FE 0 S 10 6 A P A, 920 T R T 32 S g
BIBLES o 17 AR i A BRI A TR) A5 2 AR 4
BRI AMEE T 3BT AR i A B A % | DA R Sk
RT3 FoRG 25 B 4 N, Ay iid
TR S AR 2R R 2R R RS R AR R
TR IERL S

S &3k
[ 1] #EE mkik shik i b &5 R 5k B IHAR W iFsR
HEDL (Z538) [J]. rP A A 4R35 ,2002,14(2) 4447,

[ 2] ZHANG S,LIU Z,GUO X, et al. Simultaneous determination and
confirmation of chloramphenicol, thiamphenicol, florfenicol and
florfenicol amine in chicken muscle by liquid chromatography-
tandem mass spectrometry [ J ]. J Chromatogr B Analyt Technol
Biomed Life ,2008,875(2) :399404.

[3] WARARIEFIEALHS. Rl FAE 193 5 i s A
B RHAE YR S]. JLat: A A RAO R, 2002.

[4] T, DBOR IRMGRK, 5. 307748 2P 1 ot b S Rk B A
DEERAT)]. PEE R T AR, 2012,24(5) :471473.

[5] BREIRI, ke, P2, 55, 50028 AR R R TBORT (1% R I 3
BRI P AER PSR ME T EREE R[] b
B LA K36 2475 ,2013,23(7) :1670-1673.

[6] ELEE BHIF, Wil 55, (A0 35 H B8 = 0B AH (1 B ik
BUEENE AR P EERT]. P E D AERERE,
2012,22(12) .2822-2824.



